INTRODUCTION
Posttraumatic stress disorder (PTSD) is characterized by re-experiencing a traumatic event, avoidance behaviors, and persistent increased arousal. The diagnostic criteria for PTSD allow for an etiology of both direct and indirect trauma (1) . However, debate exists as to whether the current Diagnostic and Statistical Manual of Mental Disorders, Edition IV (1) criteria allow for the inclusion of secondary exposure to trauma in its definition as might result from watching traumatic images as opposed to direct involvement.
It is known that stressful films can evoke intrusive thoughts (2) , and a number of studies have implicated media exposure in adverse reactions to trauma (3) (4) (5) . PTSD symptoms may also develop in children in response to television programs (2, 6) . Critics, however, assert that these symptoms do not constitute PTSD, and that television viewing does qualify as an event ''outside the range of human experience'' and, consequently, conclude that TV viewing cannot cause PTSD (7) .
The topic has been given new impetus after the events of September 11th, 2001 . Increased frequency of viewing graphic TV images of the September 11th attacks contributed to an increase in the rates of both PTSD and depression both immediately and at 4 months (3), including the development of new-onset PTSD (4). In conclusion, although adult studies remain less compelling than those in children (8) , there is evidence, largely retrospective, which supports the role of media in PTSD symptomatology (9, 10) . We report an interesting study with prospective design, which provided the authors with a fortuitous opportunity to examine possible links between media exposure and PTSD.
BACKGROUND
In November 1999, the British Broadcasting Corporation televised ''Warriors,'' a dramatic reconstruction of the Before the program was televised, our research group had completed a large epidemiological study of the health of the U.K. Armed Forces in the aftermath of the 1991 Gulf War (12) . For that study, we had recruited as a ''control'' group, a large random sample of U.K. forces who had deployed to the Former Yugoslavia on peacekeeping duties, which were the dramatic narrative for ''Warriors.'' We used this group for a series of papers on the mental health consequences of peacekeeping, demonstrating that these operations can be as psychologically stressful as more traditional low-intensity war fighting (13) (14) (15) (16) .
It had always been our intention to follow both the Gulf and Bosnia cohorts. ''Warriors'' was televised while we were designing the follow-up study and thus gave us a serendipitous opportunity to record reactions to viewing the program in our sample of peacekeepers, in whom we already had data collected on traumatic exposures and mental health that predated the transmission of the program. We therefore added a short section of new questions about viewing of the program and attitudes towards it to the existing instrument.
Specifically, we tested the hypothesis that such material would have adverse effects on the mental health in those for whom the viewing material is most relevant. We also hypothesized that because of the role of avoidance in the definition of PTSD (1) that those who chose to watch the program would have less distress beforehand than those who did not watch.
METHODS
During phase 1 of our large epidemiological study, conducted between July 1997 and December 1998 and before ''Warriors,'' was televised, a postal questionnaire survey was mailed to 12,744 U.K. Armed Forces personnel who deployed in the 1991 Gulf conflict (n Z 4248), or in Bosnia between 1992 and 1997 (n Z 4250), or who were serving at the time of the Gulf War but did not deploy (''Era,'' n Z 4246).
During 2001 and after Warriors was televised, we followed a sample of those who had taken part in phase 1. A random sample of 3309 participants (1243 Gulf, 1141 Bosnia, and 925 Era) was contacted (15) . Details of sampling and response rates have been reported elsewhere for phase 1 (12) and the follow-up phase (15) . The analyses presented here are restricted to those who completed both phases of the study and to the Bosnia and Era groups only because the considerable baseline differences between the Gulf and other groups (12) .
Outcome measures used in the study include fatigue, via use the Chalder Fatigue questionnaire (17) ; common mental disorders, via use of the General Health Questionnaire-12, a widely used measure of psychiatric morbidity, such anxiety, depression and sleeping difficulties) (18) ; health perception, via use of the Short Form 36 (19) ; and a measure of PTSD, which we have called ''posttraumatic stress reaction'' (PTSR). This is explained in more detail in the paragraphs to follow.
A high score for fatigue, common mental disorders, and PTSR indicates poorer health, whereas high health perception scores indicate better health perception. ''Caseness'' variables were generated for each outcome. A cut-off of 4 or more was used to identify cases on the Fatigue Questionnaire and General Health Questionnaire, 31.25 or less for health perception (the value identifying the first decile in the Bosnia and Era samples for phase 1), and a score of 5 for PTSR.
The primary focus of our study was ''physical'' health because the background to the study was the controversy around the so-called ''Gulf War Syndrome.'' Pilot work suggested there was considerable resistance among U.K. Gulf veterans to anything that suggested any psychological or stress-related origin to their ill health, and it was clear that using a full traditional measure of PTSD would have had unacceptable consequences to the validity of the study and the response rate. Hence, we chose to use a short measure of PTSD embedded within sections, focusing on more obvious ''physical'' symptoms. We then created a construct we labeled ''posttraumatic stress reaction'' (PTSR); the experience of one symptom in each of the 4 classificationsdintrusive thoughts, avoidance, arousal, and irritabilitydand at least 2 additional symptoms of unrefreshing sleep, fatigue, alcohol intolerance, forgetfulness, poor concentration, loss of sexual interest, and decrease in appetite. By the follow-up, we were able to introduce a more formal PTSD assessment, the PTSD Checklist Military Version (20, 21) . We then showed that our measure of PTSR had a sensitivity of 58.3%, specificity of 94.7%, and positive predictive value of 59.2% compared with the PTSD Checklist Military Version (cut off 44) (13).
After ''Warriors'' was televised, we added 3 questions relevant to the TV drama, asking 1) whether respondents had seen the program and whether they found it 2) accurate and/or 3) moving.
Data were analyzed by use of the SPSS version 15. Chisquared test statistics were generated to compare the differences between a) viewers and nonviewers and b) Bosnia viewers and Era viewers on health outcomes before and after the program was televised. We calculated unadjusted and adjusted odds ratios (with 95% confidence intervals) by using a series of logistic regression models to investigate whether viewing status and group predicted posttransmission health when controlling for sociodemographic variables and phase 1 health status.
RESULTS
The main results of the epidemiology survey and follow-up study have been extensively reported (12, 14) . Phase 1 (12) had a response rate of 65.1%, and the follow-up study (15) had a response rate of 71.6%. In this paper, we use only the Bosnia and Era groups because of the baseline differences between these and the Gulf group. Women constituted 21.7% of the sample for this paper. There were no differences between Bosnia and Era with regard to gender. However, the Bosnia group were younger (mean age Z 29.1 and 34.6 years), and the Era group had achieved higher levels of education (data not shown).
Just less than half of the total sample reported watching ''Warriors'' (45.9%; Table 1 ). Those who had served in Bosnia were more likely to have seen the program, with 54.1% having watched it in comparison with 35.6% of the Era group (c 2 Z 49.15, p ! .001, df Z 1). The Era group found it more accurate (c Z 9.00, p ! .01, df Z 1) and moving (c Z 9.51, p ! .01, df Z 1) than those deployed to Bosnia, but most still found it both accurate (Bosnia; 74.6%: Era; 85.6%) and moving (Bosnia; 73.7%; Era; 84.4%).
Viewers and nonviewers did not differ in regard to their educational attainment (Table 2) . However, viewers were younger (mean age 30.45 and 32.37 years, t Z 4.97, p ! .001) and less likely to be female (c 2 Z 9.51, p Z .001). There were no gender differences between Bosnia viewers and Era viewers, although Bosnia viewers were younger (mean age 28.73 and 33.76 years, t Z 9.37, p ! .001). Educational attainment was significant, with Era viewers having attained higher education levels (t Z 6.03, p Z .049).
Pretransmission Findings
There were no statistically significant differences between viewers and nonviewers for phase 1 health perception or common mental disorders before the program was televised (Table 3) . Viewers were more likely to be classified as fatigue (c 2 Z 5.541, p Z .011) and PTSR (c 2 Z 4.337, p Z .023) cases.
The Bosnia and Era groups were then compared on these measures when the analysis was restricted to those who had watched ''Warriors'' (Table 4 ). There were no significant differences between the 2 groups for fatigue, PTSR, or common mental disorders, although Era viewers were more likely to be cases on the health perception measure (c 2 Z 5.460, p Z .015).
Posttransmission Findings
Our main hypothesis regarded the effects of watching the program. No significant differences were found between viewers and nonviewers for health perception, fatigue, or PTSR assessed after transmission (Table 3) . Viewers were, however, more likely to have common mental disorders (c 2 Z 3.994, p Z .026) posttransmission. When restricting the analysis to viewers only, we found no differences between Bosnia and Era groups for health perception, PTSR, and common mental disorders. (Table 4 ). However, Bosnia viewers were more likely to be assessed as fatigue cases (c 2 Z 3.615, p ! .05). Using a series of logistic regression models (Table 5) , we looked at predictors of posttransmission health. Four sets of models were produced for each of the 4 health outcomes. In the first set of models, viewing status (regardless of group [Bosnia/Era] status) was entered as the independent factor. In the second set of models, we controlled for gender, education, age, and pretransmission health status. In the third and fourth sets of models, the same approach was used but this time with group/viewing status (Bosnia vs Era viewers) as the independent factor, and therefore restricting the analysis to viewers only.
Neither viewing status nor group/viewing status was a significant predictor of posttransmission health in the unadjusted models. In the adjusted models, only group/viewing status became a significant predictor of posttransmission fatigue (adjusted odds ratio, 1.58; 95% confidence interval, 1.06-2.36). However, when we repeated this analysis with nonviewers (Bosnia nonviewers vs Era nonviewers), a significant difference was also found 
DISCUSSION
The current study investigated the possible effects of watching an accurate program depicting United Nations peacekeeping activities in Bosnia, in a military sample deployed to the region and a nondeployed (Era) military comparison group. We hypothesized that viewing this critically praised and occasionally harrowing dramatic reconstruction would have adverse effects on the mental health of those who watched it, and more specifically, this effect would be found for Bosnia veterans for whom the events were particularly salient (given that they were the subject of the drama), and in those with elevated PTSD scores. None of these predictions were fulfilled. Those deployed to Bosnia were more, not less, likely to watch the program. Those who watched the program had higher, not lower, PTSR levels measured before watching the program. The lack of effect was unlikely to be attributed to failings in the program. Most who watched it found it both moving and accurate. However, it is important to point out that despite the directness and emotional impact of the program, on the veterans who watched it, that the viewers ultimately knew that it was a television drama and not real life. As such it is pertinent that we acknowledge that there is a difference to peoples' response to watching real-life traumatic events as opposed to trauma portrayed in an accurate television drama. We also hypothesized that there would be health differences between viewers and nonviewers after transmission of the program, but this was only partially supported by the data. Overall, viewers were more likely to have common mental disorders than nonviewers. Bosnia viewers were more likely to be cases on the fatigue measure than Era viewers. No other differences on health outcomes were noted. We also found that neither viewing status nor group/viewing status predicted posttransmission health. The only exception was for fatigue, with Bosnia viewers being more likely to be cases on this measure. However, additional analyses revealed a significant difference for nonviewers in the same direction, and this is likely to reflect a improvement in the Era group and a deterioration in the Bosnia group between assessments points before and after the transmission (15) . Therefore, we found little evidence for detrimental effects of watching the program in either Bosnia or Era groups.
The literature to date points to a consensus that PTSD in remission can be reactivated by exposure to a stressful event which resembles the original trauma, in both military (22, 23) and civilian populations (24) . It has been reported the media coverage of recent conflicts (22) have a similar impact. Vietnam veterans with PTSD were found to exhibit greater physiological responses to scripts of personal combat experiences than those without PTSD (25, 26) and displayed greater arousal after the viewing of a combat as opposed to a noncombat film in comparison with controls (27) .
Our findings therefore are in contrast to those, including the International Society for Traumatic Stress Studies, who warn of the impact of media coverage of events for those who have experienced trauma (28) . Nevertheless, the advice for those who are distressed by such images to turn off the TV remains common sense (29) .
A weakness of our study is the measure used to measure symptoms of traumatic stress. Various focus groups conducted before the study confirmed considerable resistance amongst veterans to anything that suggested any psychological or stress related origin to their ill health. A traditional measure of PTSD would have had unacceptable consequences to the validity of the study and the expected response rate. Our measure of PTSR was therefore a compromise, but we were able to subsequently demonstrate acceptable correlation with another well-validated measure of posttraumatic stress (13) . The majority of studies of PTSD rely on questionnaires, with few investigators having the resources to carry out the gold standard diagnostic interviews that are finally required to make the diagnosis of PTSD. Another difference with previous research was that we used a longer time frame than others, and thus perhaps missed more transient effects. But that makes findings of this study more, not less, relevant to determining the final impact of seeing traumatic images (3) .
The strength of this study was that unlike many previous studies, participants were not aware that they were participating in an experiment. There is evidence to support a ''priming effect'' in veterans who may rate themselves in a manner consistent with information given by experimenters or the assumed demands of the experiment (30) . In the current study, the information on responses to ''Warriors'' was collected as part of a follow-up study unconnected with the program, and participants were not aware of the interests of the researchers, not least because when the study started neither were the research team.
Media academics and common experience agree that the impact of any dramatic portrayals on the audience are dependent on the level of realism perceived (31, 32) , even if it is unclear whether this is more related to the continual repetition of images (drip hypothesis), or more to particular characters, which may have an intense and significant impact on viewers (drench hypothesis). Perhaps ''Warriors'' failed to achieve the necessary impact; however, anyone who has seen the program would find this hard to accept because most of those who took part in our study found that the program was both accurate and moving, so this is an unlikely explanation.
CONCLUSION
An in-depth, accurate, and emotive TV drama about the stresses of peacekeeping operations in Bosnia had no adverse effect on the mental health of U.K. Armed Forces personnel who watched it. There was no evidence of an adverse effect on those who had served in the deployment depicted in the drama or in those with pretransmission psychological distress. There was no evidence that those with more traumatic stress symptoms avoided watching the program.
